Molecular cytogenetic characterization of a metastatic lung sarcomatoid carcinoma: 9p23 neocentromere and 9p23-p24 amplification including JAK2 and JMJD2C.
Sarcomatoid carcinoma of the lung (LSC) is a rare lung cancer characterized by an admixture of carcinoma and sarcoma components. Data concerning the genomic alterations of LSC are almost nonexistent. Here, we report on the first molecular cytogenetic characterization of a metastatic LSC. Cytogenetic and multicolor fluorescence in situ hybridization (M-FISH) analyses showed a near-triploid karyotype with numerous structural aberrations and four to six small supernumerary marker chromosomes containing chromosome 9 sequences. Comparative genomic hybridization on arrays (array CGH) detected an amplification of 9p23 approximately p24.3 and gains of 1q11 approximately q23.3, 3q26.2 approximately q29, and 17q23.2 approximately q24.1. The 9p amplification was also detected in the primary tumor and another metastasis of the same patient, indicating it was a significant element in the pathogenesis of this LSC case. Complementary FISH analysis showed that the small supernumerary chromosomes were isochromosomes for 9p23 approximately p24.3. These isochromosomes were lacking alpha-satellite sequences although they were still stable after 55 passages in culture. As demonstrated by immunostaining with anti-centromere antibodies, they contained a functional centromere. So-called analphoid "neocentromeres" are rare and have been mainly described in constitutional abnormal karyotypes. This case is the third description of the identification of neocentromeres in cancer, (i.e. well-differentiated liposarcoma and acute myeloid leukemia), and is the first one in a carcinoma. Our results suggest that the 9p23 neocentromere of this case of LSC might be similar to a 9p23 neocentromere previously identified in two constitutional cases. The frequency of neocentromere formation in solid tumors may indeed be underestimated and may have a significant implication in chromosomal instability in tumor cells.